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$\mathrm{D}$ Lie $O(p, q)$ Hilbert $L^{2}(C)$
, . , $p+q$ 6
, $C$ $\mathbb{R}^{p+q-2}$ $(p+q-3)$
. , $p,$ $q$ ,
, spherical .
$L^{2}$- , $Mp(n, \mathbb{R})$ (Wefl
) $\mathrm{S}\mathrm{c}1_{1\Gamma\ddot{\mathrm{O}}}\mathrm{d}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{e}\mathrm{r}$ .
0
Wefl $\varpi$ ( Segal-Shale-We oscillator
) $Mp(n, \mathbb{R})$ “ ” .
Wefl Gel’fand-Kirillov $n$ , $Mp(n, \mathbb{R})$
Gel’fand-Kirillov ( ,
“ ” ). $n$ Euclid $\mathbb{R}^{n}$ L2-
Hilbert $L^{2}(\mathbb{R}^{n})$ . $L^{2}(\mathbb{R}^{n})$ Wefl
1 Schr\"odinger . $Mp(n, \mathbb{R})$ { $Sp(n, \mathbb{R})$
2 , :
* $\mathrm{I}\mathrm{V}$







, We Schr\"odinger .
. , L2- .
, , ( ,
) ,
1 .
Pm (Siegel parabolic) ,
.
$\bullet$ Siegel parabolic Weyl $w0$ , $\varpi(w_{0})$ [ $L^{2}(\mathbb{R}^{n})$
Fourier $F:L^{2}(\mathbb{R}^{n})arrow L^{2}(\mathbb{R}^{n})$
.
$\bullet$ Pm $w_{0}$ $Mp(n, \mathbb{R})$ .
( $G$ $L^{2}(\mathbb{R}^{n})$ , $\mathbb{R}^{n}$
. $\varpi$ 2 )
$K$-type
( , $e^{-^{1}}\mathrm{z}^{(x_{1}^{2}+\cdots+x_{\mathrm{I}}^{2})},\in L^{2}(\mathbb{R}^{n})$ We $K$-type ,
We Fock )
$\mathrm{D}$ $O(p, q)(p+q\in 2\mathrm{N}, p, q\geq 2, p+q>4)$ $\varpi^{p,q}$
([1, 3, 5, 10]). $\varpi^{p,q}$ , (We Schr\"odinger
$L^{2}(\mathbb{R}^{l}’)$ ) Hilbert $L^{2}(C)$ $O(p, q)$
. , , $C$ $\varpi^{p,q}$ Gel’fand-Kirillov
, , $(p+q-3)$ . ,
. $[7, 8]$
.
[1, 5, 6, 9, 10] .
, $\varpi^{p,q}$ [
$p=2$ q=2\Leftrightarrow ( )
$p=q$ $\Leftrightarrow K$-fixed vector (spherical )
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RtJ-1.\leftrightarrow . , $\mathbb{R}^{p+q-2}$ 2
$Q$
$Q(\zeta)=\zeta_{1}^{2}+\cdots+\zeta_{p-1}^{2}-\zeta_{p}^{2}-\cdots-\zeta_{p+q-2}^{2}$
, 2 $Q$ :
$C:=\{\zeta\in \mathbb{R}^{n} : Q(\zeta)=0, \zeta\cdot\neq 0\}$
, $C$ $p+q-3$ . ‘ ’
$C=\{(r\omega, r\eta) : r>0,\omega\in S^{p-2}, \eta\in S^{q-2}\}$
. $C$ $d\mu$ $(r\omega, r\mu)(r>0, \omega\in S^{p-2}, \eta\in S^{q-2})$
$d \mu=\frac{1}{2}r^{n-3}dr\Lambda_{J}d\eta$
. , $d\mu$ $O(p-1, q-1)$- .




. $dQ$ $d\zeta_{1}\Lambda\cdots\wedge d\zeta_{ll}$ $O(p-1, q-1)$- $d\mu=\omega|c$
$O(p-1$ , q–y- .
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, $O(p-1, q-1)$ $C$ , $C$
$C\simeq O(p-1, q-1)/(O(p-2, q-2)\ltimes \mathbb{R}^{p+q-4})$
.
, Hilbert $L^{2}(C, d\mu)$ , $O(p-1, q-1)$ $\pi$
, $d\mu$ $O(p-1, q-1)$- $7\Gamma$ .
, $\mathbb{R}^{n}=\mathbb{R}^{p+q-2}$ $L^{2}(C, d\mu)$
$\pi(b)$ : $L^{2}(C, d\mu)arrow L^{2}(C, d\mu)$ , $\psi(()\mapsto e^{2\sqrt{-1}(b_{1}\zeta_{1}+\cdots+b_{n}\zeta_{n})}\psi(\zeta)$
[ . $b=(b_{1}, \cdots, b_{n})\in \mathbb{R}^{l}$’ .
2 $O(p-1, q-1)^{\cap}L^{2}(C, d\mu)$ $\mathbb{R}^{p+q-2\cap}L^{2}(C, d\mu)$
$\mathrm{I}_{\mathrm{S}\mathrm{O}\mathrm{l}}\mathrm{n}(\mathbb{R}^{p-1,q-1})\simeq O(p-1, q-1)\ltimes \mathbb{R}^{p+q-2}$
. ,
1. 1) $(\pi, L^{2}(C, d\mu))$ , $O(p-1, q-1)\ltimes \mathbb{R}^{p+q-2}$
.
2) $(\pi, L^{2}(C, d\mu))$ , .
(easy). (1) , .
(2) Mackey . . (
$\mathbb{R}^{n}$ Wiener ([4], 2 , 11
)).
$W\subset L^{2}(C, d\mu)$ Rp+q-2- .
\Rightarrow $E\subset C$ $W=L^{2}(E)$ .
, $W$ $O(p-1$ , q–y-
$\Rightarrow E$ $O(p-1, q-1)$- ( 0 )
$\Rightarrow E=\emptyset$ $C$ ( 0 ).
$(\cdot.\cdot O(p-1, q-1)$ $C$ )
$\Rightarrow W=\{0\}$ $L^{2}(C)$ .






, $L^{2}(C, d\mu.)$ $O(p-1, q-1)\ltimes \mathbb{R}^{p+q-2}$ $O(p, q)$
. , $O(p, q)$ $\varpi^{p,q}$ . 2




$O(p, q)$ Lie $\mathrm{o}(p, q)$ :
$\mathfrak{g}$ $=$ $\overline{\mathfrak{n}}$ $\oplus$ $\mathfrak{m}$ $\oplus a$ $\oplus$ $\mathfrak{n}$
$||$ $||[egg3]$ $||[egg2]$ $||[egg1]$ $||$
$o(p, q)=\mathbb{R}^{\mathrm{p}+q-2}\oplus \mathrm{o}(p-1, q-1)\oplus \mathbb{R}E\oplus \mathbb{R}^{p+q-2}$
, $[egg1]$ ) \copyright , $[egg3]$ , :
$a$ .
$E=$
$\mathrm{o}(p-1, q-1)\simeq$ : $X\in \mathrm{o}(p-1, q-1)\}$
.
$[egg3]$ , :
$n=p+q-2$ $v=\prec(\begin{array}{l}a_{1}\vdots a_{n}\end{array})$ ,
$\vec{v}_{\epsilon}=(a_{1}, \cdots, a_{p-1}, -a_{p}, \cdots, -a_{n})$
.
$\mathbb{R}^{n}arrow\overline{\mathfrak{n}}\sim$, $\vec{v}\mapsto(\begin{array}{lll}0 -\tilde{v_{\epsilon}} 0v\neg 0 \vec{v}0 \vec{v_{c}} 0\end{array})$
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. $G=O(p, q)$ $P_{\max}$ , $Sp(n, \mathbb{R})$
Siegel .





. $m_{0}$ $G$ , $m_{0}\not\in\Lambda f_{+}$ . $M_{+}$ $\overline{N}$
, $M_{+}\overline{N}$ $G$ . $M_{+}\overline{N}$ 1
$O(p-1, q-1)\ltimes \mathbb{R}^{p-1,q-1}$ [ .
1. $([7],\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}4.9)M_{+}\overline{N}$ $(\pi, L^{2}(C, d\mu))$ $G=O(p, q)$
. $p+q\geq 8$ , $O(p, q)$
.
$O(p, q)$ “Schr\"odinger ”
.
spherical 1990
([2, 11]). , .
1 .




, $M_{+}\overline{N}$ $\overline{P}=(M_{+}\cup m_{0}M_{+})A\overline{N}$ .
$\overline{P}$ $G$ , Lie .
$\mathfrak{g}=\overline{\mathfrak{p}}+\mathfrak{n}$
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, $X\in \mathfrak{n}$ $d\pi(X)$ .
$L^{2}(C, d\mu)\subset S’(\mathbb{R}^{n})$ $(n\geq 2)$
, $d\pi(X)$ $S’(\mathbb{R}^{n})$
([7]):




1 $(1\leq j\leq p-1)$
-1 $(p\leq j\leq n)$
$E_{\zeta}= \zeta_{1}\frac{\partial}{\partial\zeta_{1}}+\cdots+\zeta_{n}\frac{\partial}{\partial\zeta_{n}}$
$\coprod_{\zeta}=\frac{\partial^{2}}{\partial^{t}\zeta_{1}^{2}}+\cdots+\frac{\partial^{2}}{\partial\zeta_{p-1}^{2}}-\frac{\partial^{\prime 2}}{\partial\zeta_{p}^{2}}-\cdots-\frac{\partial^{2}}{\partial\zeta_{n}^{2}}$
. (2.1) 2 . $d\pi(X)$ 1
$N=\exp \mathfrak{n}$ $L^{2}(C)$ , $C$
.
3 $K$-type
, $d\pi(X)(X\in \mathfrak{n})$ (2.1) , $d\pi(X)$
$\mathfrak{g}=0(p, q)$ .





$q=1$ , $\iota$ $S^{p-1}\backslash$ { $1$ } $arrow \mathbb{R}^{p-1}$ .
$C^{\infty}(\mathbb{R}^{p-1,q-1}).arrow C^{\infty}(-*S^{p-1}\mathrm{x}S^{q-1})$
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$L^{2}(C)$ $arrow\sim\{\square _{\mathbb{R}^{p-1_{1}q-1}}f=0\}$ $arrow\{\triangle_{S^{p-1}\mathrm{x}S^{q-1}}g=0\}\sim$
+“ ”
,





$\bullet$ (1) (2) Fourier .
(2) ( ) $N$-picture, (3) K-




$\bullet$ (2) (3) , ([5, 6, 7]).
$\bullet$ (1) ( ) , ( $L^{2}$- ) ([7]).
$\bullet$ (3) $\triangle s^{\mathrm{p}-1}\cross s^{q-1}\sim=\triangle sp-1\sim-\triangle_{S^{q-1}}\sim$ , [
$K$-tyPe ([5]).
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) $K$-type $L^{2}(C)$ $\mathrm{S}\mathrm{c}\cdot \mathrm{h}_{1}\cdot\ddot{\mathrm{o}}\mathrm{d}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{c}\mathrm{r}$
, , $p=q$ . , $\triangle sP^{-1}\cross S^{q-1}-$
$- \frac{1}{4}(p-q)(p+q-4)$ . $S^{p-1}\cross S^{q-1}$ 1 $\triangle_{S^{p-1}\mathrm{x}S^{q-1}}f=0-$
. 1 $I\acute{\mathrm{t}}$-type(
$K$ 1 ) . , $F\circ\iota^{*}-$
, (1) .
.





$K_{q_{\frac{-3}{2}}}(2|\zeta|)$ : $K$ -Bessel tsa
$|\zeta|=(\zeta_{1}^{2}+\cdots+\zeta_{n}^{2})^{\frac{1}{2}}$
$C_{p,q}=(2\pi)^{R}\sim 2^{-\mathrm{a}_{2\frac{\Gamma(^{q}\frac{-1}{2})}{\Gamma(_{2}^{L^{+_{\Delta}\underline{-4}}})}}^{-\Delta}}\pm_{9}\mapsto-2$
$p\neq q$ . $p>q$ .
, (3) (0 ) , (3)
$K$-type Jacobi $([7],\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}5.3)$ .
(1) ( , $L^{2}(C)$ “Schr\"odinger ”)




, $S^{p-1}\cross S^{q-1}\ni(u_{1}, \cdots, u_{n})$ $\mathrm{J}$
$\mathrm{J}=2F1(\frac{q-p}{2},\frac{p+q-4}{4}, \frac{q-1}{2};u_{p+1}^{2}+\cdots+u_{p+q-1}^{2})$
( $\mathrm{J}\mathrm{I}\mathrm{h}$ Jacobi ).
$Mp(n, \mathbb{R})$ Wefl $\exp(-\frac{1}{2}(x_{1}^{2}+\cdots+x_{n}^{2}))\in L^{2}(\mathbb{R}^{n})$ $K$-type
. 3 $K$-Bessel $K$-type \leq
.
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